In a previous paper, the BRST cohomology in the pure spinor formalism of the superstring was shown to coincide with the light-cone Green-Schwarz spectrum by using an SO(8) parameterization of the pure spinor. In this paper, the SO(9, 1) Lorentz generators are explicitly constructed using this SO(8) parameterization, proving the Lorentz invariance of the pure spinor BRST cohomology.
Introduction
Recently, the superstring was covariantly quantized using the BRST operator Q = for µ = 0 to 9 [1] . In order to prove equivalence of the cohomology of Q with the light-cone
Green-Schwarz spectrum, it was useful to solve the pure spinor constraint of (1.1) using an SO(8) parameterization of λ α and rewrite Q in terms of unconstrained variables [2] . This SO(8) parameterization of λ α is more complicated than the U (5) parameterization of [1] since it involves an infinite number of gauge degrees of freedom. However, it was necessary for the cohomology computation since the U (5) parameterization becomes singular at certain values of λ α .
In this paper, SO(9, 1) Lorentz generators will be explicitly constructed out of these unconstrained SO(8) variables, thereby proving Lorentz invariance of the cohomology computation. Although part of this construction already appeared in [2] , the most complicated Lorentz generator, M j− , was left incomplete. As will be shown here, verifying that M
, Q] = 0 involves several rather impressive cancellations.
SO(8) Variables
As discussed in [2] , the pure spinor constraint of (1.1) for λ α can be solved in terms of SO(8) variables s a and v j satisfying s a s a = 0 as
where In terms of these unconstrained SO(8) variables, it was shown in [2] that the BRST operator Q = λ α d α can be rewritten as
where
3) Lorentz generators will now be defined which commute with Q ′ , proving the Lorentz invariance of the BRST cohomology.
SO(9, 1) Lorentz Generators
The SO(9, 1) Lorentz generators will be defined as
superspace variables and N µν is constructed from the unconstrained SO(8) variables of section 2. It will now be shown that
satisfy the SO(9, 1) current algebra
where the constant SO (8) To show that N µν satisfies (3.4), the free-field OPE's 
from the other terms, which sums to +3 as desired. The double pole of N +− with N +− gets a contribution of +1 from the first term, −2 from the second term, and
from the remaining terms. But by taking derivatives of 8) so the N +− double poles sum to −3 as desired.
To check the current algebra involving N j− , it is convenient to define
where Λ j− is the second line of N j− in (3.3) and where To show that (
has no singularity, one can use
where all functions on the right-hand side of (3.11) are evaluated at z and Λ µν and a j I are defined in (3.10) and (3.9). Furthermore, one can check that
have no singularities. One can now easily sum the OPE's of (3.11) to show that (
The next step is to show that (
no singularity. The only contribution comes from
which has no singularity. Finally, it will be shown that Λ j− (y)Λ k− (z) has no singularity.
From the explicit form of Λ j− in the second line of (3.3), one can check that 
which implies that R jk does not involve w 
Lorentz Invariance of BRST Operator
In this section, the BRST operator Q ′ of (2.2) will be shown to be Lorentz invariant for a certain choice of the coefficients A 
